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3.4.4, Effects of pre-natal exposure

are highlysensitive to radiation and a number

rved in children born to mothers who were

at doses much lower than

The human embryo and foetus

of deleterious effects were obse

exposed to ionizing radiation during pregnancy,

might have been expected from observations on adults.

Among the women who were pregnant during the explosions in

Hiroshima and Nagasaki there was a marked increase in still-births, and the

mortality of their children during the first year of life was considerably

increased, The surviving children showed a greater frequency of mental retar-

head circumferences which were smaller than normal;

fects of the skeleton and the eyes. The stage of

uences the type and frequency of the

ly stages of preg-

dation and they had

other malformations included de

gestation at the time of exposure infl

impairment. The risk of malformation is largest in the ear

e risk of pre-natal death increases in the later stages.

also increases the rate of induction of cancer in

Even a diagnostic dose of about 10-20

a and other cancers by some

ars of

nancy but th

Exposure in pregnancy

children born to these mothers.

milligrays may increase the incidence of leukaemi

50 per cent. These cases of leukaemia occur between three and eight ve

age, with a peak at about five vears. It is not yet known whether the incidence

of leukaemia will rise again in adult life. The absence of an increase in cancer

vomen in Hiroshima and Nagasaki who were
rate among children born to v

s one of the odd features of these SUrVIVOTS.
pregnant during the explosions i

3.5. Genetic effects

If the germ cells of a person

dose of ionizing radiation, changes may occur Ww
uions; these are

selves in the offspring of the exposed person or in future genera

eene mutations
as genetic effects. Two types of damage may occur, g

e of one of the genes—and chromosome

It is

as distinct from the sqmatic cells—receive a

hich would manifest them-
 

referred to

—that is, an alteration in the structur

aberrations, which may affect a number of genes at the same time.

generally accepted that both types of change are harmful to the descendants.

but the type and magnitude of the effects vary enormously, from barely detect-

able to lethal in their consequence.In the latter case. if the result of the genetic

change is death im ulero or in earlylife, this particular type of defect will be

removed from the genetic pool of the population. But non-lethal defects will be

carried from generation to generation, particularly when the welfare society

enables affected individuals to survive to maturity and beget children. Some of

as recessive mutations, reveal themselves only when both
the changes, known

same mutation. These mutations may thus be
parents happen to have had the

49

becomes manifest. Hvis Belore tie eleet oF uie irradiation

Any genetibe the cree ne coneproduced¢ result from exposureto radiation is likely to
exists in the populati utagenic agents and whichalr

genetic defect and exposurete 0 per centof all five births carry a signifean
an amount dependent on aC radiation may be expected to add to this burden
expressed in terms of the ‘4 a The genetic effect of radiation is often
would add to the genetic o ing dose’, that is, the dose of radiation which

The conceptof a conétantda me same number of defects as occur naturall

dose. However, the presentationof dose implies linearity between effect and

ship can only be an ap vonime a the genetic effect by a single linear relation-

different genes often differ wntheir Experiments with mice have shownthat

dependence on doserate which i differentforn pe aatation. There is also a
dose would thus be a value averaged overmanycondition The doubling

=ven with this qualification thereis a | ; * :doubli a arge uncertaint e
well ieules tenn itis taken to be between 0.5 and2.5 Gy ‘putitmae

‘ doubling dose hae to nits The reason forthis large margin of error 1s that the
there are no human date “xtrapolated from data on animals, mainly mice *

The only irradiated populetio hich -
show geneti ion which was thought to be |
prolonged aaaAaaia of the A-bombsin Japan.Butdeecne.

no increase in the incidenc rast generation of children born to the ante

studied included the incidenceofabe whaneeeieetsinfant mortali . & Ol ns, still-births, congeni

anne: the en of children and birth weight, we wellaedia
criteria was the Jiferonee of chromosomeaberrations. In none of these

Statistically signific: etween the exposed and ati -
y significant. ontrol populations

Different inte ati rhe :the methodelogyeatnuns of this negalive finding were put forward: (a) that

the criteria used was too low lehe wasfaulty; (b) that the sensitivity of
the survivors are not » tv w " the size of the population investigated: (c) that

cerned; (d) that a geneticeff Population as far as radiation effects are con
deduced from animal ox effect does exist but with a lower frequency th

radiation in man. periments, and (¢) that there is no genetic effect of

This last int ipopular NnNeinaeal cannot be taken seriously, but it is being used in

about genetic effects of adios the public thatthere is no reason to worry

Observedin animal speci adiation. Genetic effécts of radiation have been
should be unique in mes and there is no reason why the human specie

puzzling. The ICRP has beret Nevertheless, the absence of any effect .

generations of 4 x 197 . € a risk factor for genetic damagein the first iwe
partly on the lower limit faeae this was based partly on animal data and
negative findingsin Hi of the doubling dose that can be deducedfr :

the ICRP figure for roshima and Nagasaki. But like the somatic risk om the
genetic damage may be wrong b atic risk factors,

8 by a large factor.
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